Effects of three male reproductive toxicants on rat cauda epididymal sperm motion.
The sensitivity of the CellSoft computer-assisted sperm analysis (CASA) system to detect changes in rat sperm motion was evaluated. CASA motion endpoints were measured in cauda epididymal sperm from Long-Evans rats treated with each of three known male reproductive toxicants reported to affect the epididymis and epididymal sperm motility: alpha-chlorohydrin, ornidazole, and trimethylphosphate. Significant changes in endpoints describing sperm swimming vigor (curvilinear velocity and straight-line velocity) and pattern (linearity and amplitude of lateral head displacement) were observed for rats dosed with each agent when evaluations included mean values and other statistical parameters (i.e., percentiles and distributional shape). alpha-Chlorohydrin (ACH) treatment (10 mg/kg/day; 8 days) resulted in reductions in the mean percentage of motile sperm, curvilinear velocity (VCL), straight-line velocity (VSL), lateral head displacement (ALH), and linearity (LIN). Treatment with ornidazole (ONZ) (200 mg/kg/day/14 days) reduced the percentage of motile sperm. Mean VCL, VSL, and ALH were reduced by 400 mg ONZ/kg/day treatment. Trimethylphosphate (TMP) treatment led to (a) a reduction in the 75th and 90th percentiles for ALH (100 mg TMP/kg/day; 5 days) (P < or = 0.04), (b) a reduction in VCL, VSL, and ALH (250 mg TMP/kg/day), (c) a reduction in the percentage of motile cells and in the 10th and 25th percentiles for VSL (600 mg TMP/kg/day), and (d) increases in the 90th percentile for VSL, in the mean, 75th, and 90th percentiles for VCL, and in the 75th and 90th percentiles for ALH (600 mg TMP/kg/day). The general utility of these analytic approaches in reproductive toxicology studies was demonstrated in the observations of effects at or below dose levels previously reported.